contains the basic export and resource endowment data used in this study for the 48 states in the continental United States.' A look at the export data columns shows the tremen- The shift-share method divides a state's net relative change (NRC) in exports among three components: the industrial mix effect (IME), the competitive effect (CE) and the allocative effect (AE). Each state's IME, CE and AE sum to its NRC.
During any period, exports of some of the nation's goods wlll grow faster than others. Those states whose exports are more heavily concentrated in these faster-growing export sectors will find their share of the nation's total exports rising, other things the same. The opposite relationship holds true as well: states whose exports are more heavily concentrated in goods whose export sales are growing relatively slowly at the national level will find their share of the nation's export sales declining. Discussions of regional export growth frequently focus on the region's industrial mix as a key determinant of its export performance. For example, Hervey (1986) attributed the Midwest's slow export growth throughout most of the 1970s and early 1980s to its "traditional" industry composition.' Table 3 shows 1976-86 annual growth rates of U.S. exports from the 20 major industry groups. The industries are listed in declining order of their export growth rates over the 10-year period. The last column in table 3 shows the composition of U.S exports in 1976. If the composition of a state's exports was identical to that of the nation's exports, its IME would equal zero. If a state had a favorable (unfavorable) mix of exports, that is, if it had high (low) concentrations of its 1976 exports in industries experiencing rapid national export growth over the 1976-86 decade, its IME would be greater (less) than zero. The magnitude of IME indicates how much higher or lower the state's exports were in 1986 than they would have been if the state's export composition were identical to the nation's. This value is expressed as a percentage of the level of 1986 total state exports that would have resulted if they had grown at the national rate in the 1976-86 period.
The IME values listed in Regardless of its export composition, a state's overall exports could grow more rapidly than the national average if its individual sectors sufficiently outpaced the national industry average. In other words, a state can experience rapid export growth not only by exporting those goods that grew rapidly at the national level, but also by relatively rapid growth of exports from industries displaying little national export growth. South Carolina's pattern of export growth exemplifies this possibility. The state, as reflected in its negative IME, has an unfavorable mix of exports. This mix is characterized by a relatively large export share in the textile mill products sector, whose exports had grown slowly nationally, and low concentrations in the chemicals and transportation equipment sectors, among the more rapidly growing export sectors nationally. Despite this industrial mix, exports from South Carolina grew faster than the national average because, as the positive CE shows, it had relatively rapid export growth in individual sectors. Exports of South Carolina's textile mill products, for example, grew at a 6.2 percent annual rate between 1976 and 1986; at the national level, in contrast, they grew at a relatively slow 3.8 percent rate.
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The allocation effect reflects differences between a state and the nation in both industrial mix and relative industry export growth. Unfortunately, unlike the IME and CE terms, there is no clear-cut interpretation of the AE.
4 In 43 of the states, the AE component was negative. For most states, then, those sectors for which 1976 exports accounted for a small share of total state exports relative to the national export composition tended to grow more rapidly than at the national level between 1976 and 1986. In addition, those sectors that were relatively large in 1976 grew more slowly.
Returning to the South Carolina example, one reason that the state's AE was negative stems from its transportation sector. Exports of transportation equipment accounted for less than 1 percent of the state's exports in 1976 compared with 20 percent nationally, while the state's 1976-86 annual growth rate of transportation equipment exports was approximately double the national rate. This combination of small relative size and rapid growth contributed to the state's negative AE.
To evaluate the contribution of industry mix, industry growth and allocation effect for each state, each component was ranked by its importance in influencing the state's net relative change. Using the figures from table 2, the component with the smallest absolute value for each state-and thus the state's least important factor-was ranked 1, while the state's largest component in absolute value-its most influential component-was ranked 3. The results of this exercise, shown in table 4, clearly indicate that the IME was least important for most states, while the CE was most important.' The IME was ranked as the least important component in 37 states, while the CE was ranked as most important in 34 states.
The relative influence of each of the three components also can be evaluated by comparing each component's percent share of the sum of the absolute values of the three components. In California, for example, the IME value of 6.0 represents 29,3 percent of the total effect [{6.01(6.O + 11.2 + 3.3)}xlOO= 29.3]. As table 4 shows, on average, IME, CE and AE account for 12.6 percent, 49.7 percent and 37.7 percent, respectively, of the total influence on NRC.
Correlations between NRC and each of the three components reinforce the notion that a state's CE is the primary influence on NRC. The simple correlations across states between NRC and the IME, CE and AE components were .32, .68 and -.62, respectively. While all three coefficients are significantly different than zero at the 0.5 percent level, the NRC-CE correlation is substantially larger than the NRC-IME relationship, and, unllke the NRC-AE correlation, indicates a positive relationship. The strongly negative NRC-AE relationship suggests that, in general, those states with faster-than-national export growth managed this growth despite having relatively small shares of their 1976 exports in industries in which the state's exports subsequently outgrew the national industry average. Rather, their rapid export growth was the result of faster-thannational growth of individual industries, even though the rapid growth from these industries tended to account for a relatively small share of their 1976 exports. While states with rapid export growth tended to have favorable industry mixes, this factor is less important than the relatively fast growth of state exports from these industries.
In summary, across all states, the IME appears to be relatively unimportant in determining whether a state's exports grew faster than the national average. For the most part, it is the relative export growth of a state's individual industries that determines whether the state's export performance is superior to the nation's.~' r To explain the relative export performance of states, Coughlin and Fabel applied the Heckscher- Ohlin theory of international trade. The Heckscher-Ohlin approach highlights the importance of a country's productive resources in determining its pattern of trade. One reason for international trade is differences in production costs across countries. These differences depend on what proportions various factors of production exist in different countries (that is, the relative factor endowments) and how the factors are combined in producing different goods (that is, the relative factor intensities).
Assuming a world consisting of two factors of production, two goods and two countries, the essence of the Heckscher-Ohlin theory can be explained simply. In a two-factor world, a country is relatively capital-abundant (labor-abundant) if it has a higher (lower) ratio of capital to labor than the other country. In a two-good world, a product is capital-intensive if its production requires a higher ratio of capital to labor than the other good. The Heckscher-Ohlin theory predicts that a country will export the good that uses its abundant factor intensively, while importing the other good. For example, if the United States is relatively capital-abundant and Mexico is relatively labor-abundant, the United States will export capital-intensive products and import labor-intensive goods, while Mexico would do just the opposite. The reason for this trade pattern hinges on the relative production costs. A country should be the lower-cost producer of goods that use relatively larger amounts of its more abundant resource.
The Heckscher-Ohlin approach allows for predictions about trade patterns based on a knowledge of countries' factor supplies. Since the services of factors of production are embodied in exports and imports, international trade may be viewed as the export of the services of the country's relatively abundant factor in exchange for the services associated with its scarce factor.
The preceding idea can be applied to states within a country°Relative state export performance depends on state advantages; however, the specific advantages must also be defined in the context of the world economy. For example, if a state is relatively well-endowed with a resource that is scarce in the United States relative to other countries, then its resource advantage will not necessarily translate into superior export performance. Rather, the resource may simply allow increased production of an importcompeting good. States that are better endowed with the characteristics that are associated with comparative advantage at the national level, however, should display relatively better export performance.
Numerous empirical studies suggest that the United States' primary source of international comparative advantage is its abundance of human capital.~In addition, as Coughlin and Fabel found, physical capital is a significant determinant of relative state export performance. To further explain the interstate differences in export growth rates, we examine the link between states' export growth and their changing endowments of physical and human capital.
The connection between state export growth and endowment changes is explored by testing whether there is a statistically significant relationship across states between measures of export growth for the 1976-86 period and the percent change in human and physical capital per manufacturing worker for the same period.
Two measures of export growth are used in the statistical analysis: a state's NRC and its CE. Over any given period, a state's export growth relative to the nation (expressed by its NRC) is influenced by both the export growth of its individual industries (measured by CE) and the state's industrial mix at the beginning of the period. While a state's human or physical capital growth might be expected to stimulate the export growth of its individual industries (and, thus, increase its CE), there is no reason to think that the state's capital growth would be linked to the industry mix of its exports at the beginning of any period. Thus, a state's capital growth should be more closely linked to its CE 'Neither Coughlin and Fabel (1988) than to its NRC; by definition, the former measure is purged of the irrelevant and possibly confounding effects of a state's industrial mix that is included in the latter measure.
For our analysis, a state's human capital per manufacturing worker is measured using the difference between the state's average wage for manufacturing workers and the average wage of unskilled manufacturing workers in the state.
8 This difference, which is assumed to persist indefinitely, is viewed entirely as a return to human capital. This flow of returns is converted to a stock of human capital by dividing by an interest (discount) rate. Physical capital per manufacturing worker is measured by depreciable assets per manufacturing employee in the state.' Table 1 shows the 1986 levels of the capital measures and their percent change since 1976. Montana has the dubious distinction of having the slowest growth in both human and physical capital. The change in human capital ranges from -30.9 percent in that state to 464.6 percent in South Carolina with a mean of 182.7 percent. The change in physical capital ranges from 67.9 percent in Montana to 259.6 percent in Vermont with a mean of 132.3 percent. The relationships between state-level changes in exports and endowments were explored by first regressing NRC, and then CE, against the percent change in human and physical capital in a cross-sectional framework. The regression analysis shows whether variations across states in human or physical capital are closely linked to variations in CE or NRC among states.
The results of this analysis are shown in table   510 Overall, neither the changes in human capital nor those in physical capital explain, in a statistical sense, differences in net relative change across states. We do, however, find that changes in human capital endowments explain differences in the competitive effect across states. Specifically, we find that, ceteris paribus, states with larger increases in human capital endowments per manufacturing employee had larger values for their competitive effect. Changes in physical capital endowments, however, do not explain differences in the competitive effect.
The difference in explanatory power of human capital between the two regressions is not surprising. A state's relative export growth is affected by a variety of factors besides changes in resource endowments. A list of reasonable determinants includes resource changes in the rest of the world, demand changes in both the United States and the rest of the world and promotional expenditures by state governments." By focusing on the competitive effect, some of the potentially confounding effects associated with a state's industry mix are eliminated. For example, foreign demand shifts toward certain industries would result in rapid export growth (and large positive NRC5) in states that happened to have relatively large export concentrations in those industries. Conversely, in states that had relatively small shares in the rapidly growing industries, we might find NRCs that are negative even though many of their industries may have experienced faster-than-national export growth.
A shift-share analysis reveals that the differing growth of state exports relative to the national average was due primarily to the "competitive effect," that is, faster-than-national or slowerthan-national export growth in individual indus- 'Following Hutbauer (1970) , this method of calculating human capital has been used frequently in international trade studies. Average manufacturing wages for 1976 and 1986 are from the U.S. Department of Commerce (1981 and 1988) . Unskilled manufacturing wages were from the Current Population Suivey-BLS Microdata File. A 10 percent discount rate was used for all states-This value affects the levels of human capital per worker, but does not affect the statistical results. 'Data for depreciable assets are from the Annual Survey of Manufactures. Data represent the gross book value of depreciable assets at year 's end, 1975 and 1985. 10 Nevada was excluded from the reported regressions because an examination of the residuals indicated that it was an outlier.
' 1 Evidence is presented in Coughlin and Cartwright (1987) and Coughtin (1988) that export promotion expenditures by state governments alter the export performance of states. We also recognize that the rest of the world does not consist of identical countries, a fact that creates numerous empirical issues. Stafes export their products to different mixes of foreign countries. Thus, each state's exports are affected by specific foreign supply and demand changes to varying degrees. Primarily because of the volatility of exchange rates in the 1980s, the different regional effects of exchange rate changes is a topic that has received increasing attention, See Ccx and Hill (1988) and Carlino et al. (1990) for attempts to identify the differential output effects across states of exchange rate changes. Establishments, 1985 and 1986 (GPO, January 1989 .
Exports from Manufacturing
Two important factors that determine whether a state's foreign exports grew at a different rate than the national average over a given period are the state's industrial mix of exports compared with the national mix (the industrial mix effect) and the differential growth rate of exports from individual state industries relative to their national counterparts (the competitive effect). Shift-share analysis enables these two factors to be separated and evaluated. The Estehan-Marquillas (1972) shift-share model makes the competitive effect completely independent of industry mix by calculating a third factor, called the allocative effect, which accounts separately for the covariance between the industry mix and the competitive effect (Kochanowski, et al. 1989) .1 Let S,, and S,, denote proportions of total direct exports represented by the ith industry in state s and the nation, n, respectively; G, and are the 1976-86 growth rates of total exports in s and n, respectively; C,, and C,, the 1976-86 growth rates of exports in the ith industry in s and n, respectively; and E, the 1976 level of direct exports in stateF or the 1976-86 study period, the difference between the state's actual 1986 exports and what its 1986 exports would have been if state exports had grown at the national rate between 1976 and 1986 is called the Net Relative Change (NRC). In symbols,
This is equivalent to:
(1') NRC,= I (E,S,G,, -where the summation in this equation, as well as those in the following equations, are over all manufacturing industries. Exports were not reported for some industries for one of the required years, so the two equations yielded different values of NRC for some states. Equation 1' was used for our calculations.
A state's export growth relative to the nation, as reflected in its NRC, is due to its industrial mix effect (IME) and its competitive effect (CE)-which identifies the extent that exports of individual state industries grew at rates different from their national counterparts. There is an additional factor, called the allocative effect (AE), which can be interpreted as a measure of the degree to which a state's exports were concentrated in industries at the beginning of the study period that grew faster than the national industry average. Thus, for a given state, (2) NRC = I IME, + I CE, + I AE.
The industry mix effect is measured by first calculating what the state's 1986 exports would have been if, given its actual 1976 industrial mix of exports, a state's exports for each industry grew at the national industry rate. The IME is the difference between this hypothetical level and the level of 1986 exports the state would have had if (1) it had the same export mix as the nation and (2) its exports had all grown at the corresponding national rate. A state's IME is calculated by the following:
(3) IME = I E,(S,,-S,JG,,.
The competitive effect, which examines the differential industry growth rates of state vs. national exports, is calculated by first calculating the level of exports that the state would have achieved in 1986 if each of its industry's exports had grown at its actual rate, but assuming that the state had an industrial structure identical to the nation. The CE is simply the difference between this level and the state export level that would have existed in 1986 if the state's industrial mix of exports and export growth had been identical to the nation's. Thus, the competitive effect is calculated as:
Finally, the allocative effect is calculated as follows:
(5) AE = I E,(S,,-S,j(G,,-G,j.
The allocative effect indicates the degree to which a state's exports are concentrated in industries whose exports have grown more rapidly than at the national level. Alternatively, NRC can be calculated using equation 1':
(1') NRC = I (ESS,SG,S-ESS,NG,N) Substituting data for S and N yields: for i=1: 10(0.4)(1.4)-10(o.2)(1.5) = $2.6 million for i=2: 10(0.6)(2.0)-10(0.8)(1.6) = -0.8 Total NRC = $1.8 million The industrial mix effect for S is found using equation 3:
(3) IME = I Es(S,s-S,N)G,N.
Substituting data for S and N yields: for i=1: 10(0.4-0.2)1.5 = $3.0 million for i=2: 10(0.6-0.8) Total IME = -$0.2 million S's competitive effect is calculated using equation 4: Total AE = -$1.0 million As equation 2 shows, a region's NRC is the sum of its IME, CE and AE [$1.8 million = (-$0.2 million) + $3.0 million + (-$1.0 million)]. These results indicate that S's 1986 exports were $1.8 million higher than if they had grown at the national rate between 1976 and 1986. S's 1976 exports were relatively more concentrated than were the nation's exports in industry 1, a comparatively slow-growing industry at the national level. As indicated by IME, this unfavorable industry mix caused S's 1986 exports to be $0.2 million below the level it would have achieved if its 1976 export mix had been identical to that of the nation.
S's CE indicates that its 1986 exports were $3.0 million higher because exports of its industries grew faster than the corresponding industries at the national level. Although export growth of S's industry 1 was slightly slower than the national rate, this influence was more than offset by industry 2's substantially fasterthan-national growth; since industry 2 accounted for an 80 percent share of national exports and, therefore, was weighted more heavily than industry 1 in computing total CE, S's CE was positive.
The AE value, which reflects differences between S and N in both industry mix and relative industry growth, was negative. This result reflects S's relatively higher-(lower-)thannational export concentration in 1976 in industry 1 (industry 2), in which its exports grew slower (faster) than the national average in the 1976-86 period. To summarize, this example shows that S's exports grew faster than the nation's exports, despite S's unfavorable mix of export sectors; this occurred because its industries' exports grew faster than exports of the corresponding industries at the national level.
To ease comparison among states, each of S's shift-share components is expressed as a percentage of S's 1986 level of exports that would have resulted if S's 1976 exports had expanded at the national rate between 1976 and 1986. This normalizing factor is S's actual 1986 export level minus its NRC or, in the current example, 17.6-1.8 or 15.8. In percentage terms, the normalized components are NRC, 11.4 percent; IME, -1.3 percent; CE, 19.0 percent and AE, -6.3 percent. S's 1986 exports were 11.4 percent greater than if they had grown at the national rate from 1976 to 1986. Although the state industry mix depressed 1988 exports by 1.3 percent from the level that would have existed had other things been equal, its relatively fast growth of individual industries, expressed in CE, allowed S's exports to grow more rapidly than did exports at the national level.
